Stromal cell-derived factor 1 protects human periodontal ligament stem cells against hydrogen peroxide-induced apoptosis.
Periodontal ligament stem cells (PDLSCs) are considered a promising cell source for dental tissue regeneration. Stromal cell-derived factor 1 [SDF‑1, also known as chemokine (C‑X‑C motif) ligand 12] is regarded as a critical cytokine involved in stem/progenitor cell chemotaxis and homing during tissue regeneration. The present study described a previously unsuspected role for SDF‑1 in the protection of PDLSCs against oxidative stress‑induced apoptosis. In the present study, apoptosis was induced by exposure of PDLSCs to various concentrations of H2O2 for 12 h, following which cell viability was assessed, and cleaved caspase‑3 and ‑9 expression levels were evaluated. To investigate the potential mechanism underlying this protection, the protein expression levels of total and phosphorylated extracellular signal‑regulated kinase (ERK), a key protein of the mitogen‑activated protein kinase (MAPK) signaling pathway, were examined. The results of the present study revealed that SDF‑1 pretreatment increased cell viability following H2O2 administration, and downregulated protein expression levels of activated caspase‑3 and ‑9. Furthermore, treatment with SDF‑1 increased the phosphorylation of ERK. The protective effect of SDF‑1 was partially inhibited by treatment with PD98059, a MAPK/ERK inhibitor, which decreased cell viability. The results of the present study suggested that SDF‑1 treatment is a potential strategy to improve the survival of PDLSCs, which may be beneficial for dental tissue regeneration.